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(57) ABSTRACT 

The present invention relates to a method and apparatus for 
constructing translation knowledge to be used in a translator. 
According to the invention, a source-language sentence and a 
target-language sentence are converted by receiving the 
source-language sentence and the target-language sentence 
corresponding to the source-language sentence and attaching 
a prototype, a part-of-speech, relative position information, 
and syntactic information in a base phrase to each morpheme 
of the source-language sentence and the target-language sen 
tence. Then, word alignment and syntactic alignment are 
performed in the converted source-language sentence and 
target-language sentence, thereby extracting translation 
knowledge on words and syntaxes, translation knowledge on 
a subcategory of a bilingual in?ected-word, and translation 
knowledge on a bilingual sentence pattern based on the 
results of the word and syntactic alignment. 
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METHOD AND APPARATUS FOR 
CONSTRUCTING TRANSLATION 

KNOWLEDGE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to and the bene?t of 
Korean Patent Application No. 10-2007-0080065 ?led in the 
Korean Intellectual Property O?ice on Aug. 9, 2007, the 
entire contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] (a) Field of the Invention 
[0003] The present invention relates to a method of auto 
matically constructing translation knowledge to be used in a 
translation apparatus. More particularly, the invention relates 
to a method of cumulatively and automatically constructing 
translation knowledge to be used in a translation apparatus 
that automatically translates Korean having an agglutinative 
and in?ective phenomenon in the extreme into English and 
Chinese having little or no agglutinative and in?ective phe 
nomenon by using a previously held bilingual dictionary, an 
unsupervised learning, and a language processing module. 
[0004] (b) Description of the Related Art 
[0005] Translation knowledge can be usefully used in vari 
ous ways regardless of methodology of a machine translation. 
Particularly, in a frame of a sentence and a subcategory of an 
in?ected word above a word and syntax, the translation 
knowledge can also be usefully used in, for example, a trans 
lation system and of methodology of a machine translation. 
Particularly, in a frame of a sentence and a subcategory of an 
in?ected word above a word and syntax, the translation 
knowledge can also be usefully used in, for example, a trans 
lation system and foreign language learning. That is, acquired 
translation knowledge can be used in an example-based 
machine translation system and a program for the foreign 
language learning as well as a statistics-based machine trans 
lation system. 
[0006] The machine translation system receives text that is 
composed of source-language sentences, translates the 
received source language into a target language, and outputs 
the translated result. In this case, the translation is performed 
by using a bilingual dictionary of word/ syntax, translation 
rules, a translation pattern, and so on. Alternatively, the trans 
lation is performed by the learning of a statistical translation 
model. Generally, since accurate knowledge is essential for 
the translation system using the translation rule or the trans 
lation pattern, the translation knowledge is universally 
acquired by experts. However, considerable time and cost are 
required for the acquisition of the translation knowledge. To 
overcome this problem, many studies have been conducted so 
as to automatically extract the knowledge or to semi-auto 
matically acquire the knowledge by developing tools. 
[0007] One of existing approaches is Feedback Cleaning of 
Machine Translation Rules using Automatic Evaluation by 
Kenji Imamura. This relates to a method of automatically 
leaning and re?ning parallel-translation knowledge and con 
version rules for Japanese-English machine translation oper 
ated in an example-based way and a conversion-driven way. 

[0008] According to the approach of Kenji Imamura, Japa 
nese and English sentences are syntactically analyZed by 
using a syntactic analyZer of each language with respect to a 
pair of parallel sentences in Japanese and English, respec 
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tively, and the syntaxes are aligned by connecting the syn 
taxes having the same syntax category in English and Japa 
nese to each other, after aligning words by using an algorithm 
for word alignment. Furthermore, according to the above 
described approach, parallel-translation information on the 
syntax and parallel-translation knowledge on the word are 
acquired from results of a syntactic alignment. In addition, 
the conversion rules are extracted from the results of the 
syntactic alignment, the conversion rules being composed of 
the syntactic category and a functional language carrying out 
a grammatical role. The conversion rules include a syntactic 
category of the syntax to be converted and a pattern of source 
language syntax, a pattern of target-language syntax, and 
examples of the source-language syntax. Furthermore, a pro 
cess of re?ning a bilingual corpus is performed so as to extract 
accurate conversion rules. The bilingual corpus is classi?ed 
into a literal translation corpus and a non-literal translation 
corpus. The literal translation corpus is composed of pairs of 
sentences for maximiZing alignment links of words that con 
stitute the source-language sentence and the target-language 
sentence, and others are considered as a non-literal translation 
corpus. The conversion rules are extracted from the literal 
translation corpus. If a phrase exists in the non-literal trans 
lation corpus, a generaliZed syntactic conversion rule is also 
extracted from the phrase. In other parts that are dif?cult to 
generaliZe, the translation pattern is extracted by using 
vocabulary in itself. 
[0009] However, according to the methodology of Kenji 
Imamura, only when two languages have the same syntactic 
category can the syntactic alignment be attempted. In a case 
of applying it to two languages with different structures of 
language and cultural background, the above-described 
methodology reduces the reproduction ratio of the extracted 
translation knowledge. Moreover, even though the translation 
knowledge is constructed, the constructed translation knowl 
edge becomes too generaliZed knowledge of the sentence. 
Accordingly, ambiguity of the word and complexity of word 
rearrangement have occurred in the above-described method 
ology. 
[0010] The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the invention and therefore it may contain 
information that does not form the prior art that is already 
known in this country to a person of ordinary skill in the art. 

SUMMARY OF THE INVENTION 

[0011] The present invention has been made in an effort to 
provide a method of automatically constructing translation 
knowledge having advantages of minimiZing ambiguity in 
meaning that is generated in a translation process and com 
plexity of word rearrangement due to a structural difference 
of language and reducing time and cost. 
[0012] An exemplary embodiment of the present invention 
provides a method of constructing translation knowledge 
including: receiving a source language sentence and a target 
language sentence corresponding to translation of the source 
language sentence; converting the source language sentence 
and the target language sentence into a form that is provided 
with syntactic information; performing word alignment and 
syntactic alignment of the converted source language sen 
tence and the converted target language sentence; and extract 
ing translation knowledge on a subcategory of a bilingual 
in?ected-word from results of the word alignment and the 
syntactic alignment by using dependency information. 
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[0013] Another embodiment of the invention provides an 
apparatus for constructing translation knowledge including: a 
converting section that converts a source-language sentence 
and a target-language sentence by receiving the source-lan 
guage sentence and the target-language sentence correspond 
ing to the source-language sentence and attaching a proto 
type, a part-of-speech, and relative position information and 
syntactic information in a base phrase to each morpheme of 
the source-language sentence and the target-language sen 
tence; a Word-syntax aligning module that aligns Words and 
syntaxes by applying a previously held bilingual lexicon and 
an algorithm for an unsupervised learning; and a translation 
knoWledge acquiring module that acquires translation knoWl 
edge on a Word and syntax, translation knowledge on a sub 
category of a bilingual in?ected-Word, and translation knoWl 
edge on a bilingual sentence pattern based on results of 
syntactic alignment by the module for aligning the Word and 
syntaxes. 
[0014] According to the invention, by constructing transla 
tion knoWledge on a Word and syntax, translation knoWledge 
on a subcategory of an in?ected Word having a vocabulary 
level, and translation knoWledge on a sentence pattern for an 
idiomatic expression and clustering the translation knoWl 
edge on Word/syntax having the same meaning, the transla 
tion knoWledge is generaliZed. For this reason, according to 
the invention, ambiguity in the Word and syntax is resolved, 
and meaning disambiguation is achieved, since a subcategory 
pattern of the in?ected Word and a translation pattern of the 
sentence pattern are constructed according to a lexical/se 
mantic context. Moreover, the Word rearrangement due to a 
structural difference of a language may be resolved by con 
structing a simple sentence as a bilingual translation pattern. 
The resolution of ambiguity and the reduction of computation 
complexity eventually improve the accuracy and e?iciency of 
translation. 
[0015] Furthermore, it is possible to minimiZe total time 
and co st required for knoWledge acquisition by automating all 
acquiring processes of the translation knoWledge. 
[0016] In addition, the automatically constructed transla 
tion knoWledge is the translation knoWledge of a sentence 
unit above a simple Word or syntax. Moreover, since the 
translation knoWledge on the subcategory of the in?ected 
Word clearly indicates the relationship betWeen argument and 
the in?ected Word, Which respond to each other depending on 
the context, it is possible to manufacture an applied program 
such as an assistant of foreign language learning and to utiliZe 
the applied program. Accordingly, automatically constructed 
translation knoWledge can expand the utiliZation scope in 
industrial/ educational dimensions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a schematic diagram illustrating an appa 
ratus for constructing translation knoWledge according to an 
exemplary embodiment of the present invention. 
[0018] FIG. 2 is a schematic diagram illustrating a Word 
syntax aligning module 140 according to the exemplary 
embodiment of the invention. 

[0019] FIG. 3 is a schematic diagram illustrating a transla 
tion knoWledge acquiring module 150 according to the exem 
plary embodiment of the invention. 
[0020] FIG. 4 is a ?oWchart illustrating a method of con 
structing translation knoWledge according to the exemplary 
embodiment of the invention. 
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[0021] FIG. 5 is a vieW illustrating a process of extracting 
translation knoWledge on a subcategory of a bilingual 
in?ected-Word. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0022] In the folloWing detailed description, only certain 
exemplary embodiments of the present invention have been 
shoWn and described, simply by Way of illustration. As those 
skilled in the art Would realiZe, the described embodiments 
may be modi?ed in various different Ways, all Without depart 
ing from the spirit or scope of the present invention. Accord 
ingly, the draWings and description are to be regarded as 
illustrative in nature and not restrictive. Like reference 
numerals designate like elements throughout the speci?ca 
tion. 
[0023] It Will be understood that When it is referred to that 
some parts “include” some constituent elements, this does not 
exclude the presence of other constituent elements through 
out the speci?cation, unless otherWise described in particular. 
In addition, “section” an “~or” described in the speci?cation 
process at least one of a function and an operation, Which can 
be realiZed by hardWare, softWare, or a combination thereof. 
[0024] A method and apparatus for constructing translation 
knoWledge according to an exemplary embodiment of the 
invention Will be noW described in detail With reference to the 
draWings. 
[0025] FIG. 1 is a schematic diagram illustrating an appa 
ratus for constructing the translation knoWledge according to 
the exemplary embodiment of the invention. 
[0026] As shoWn in FIG. 1, the apparatus for constructing 
the translation knoWledge according to the exemplary 
embodiment of the invention includes a converting section 
110 for converting a source-language sentence, a converting 
section 120 for converting a target-language sentence, a gen 
erating section 130 for generating a bilingual sentence map, a 
Word-syntax aligning module 140, a translation knoWledge 
acquiring module 150, and a translator 160. 
[0027] The converting section 110 receives the source-lan 
guage sentence and reconstructs the sentence so as to utiliZe 
the prototype and the part-of-speech of a morpheme, and the 
dependency relation betWeen the morphemes, as feature 
information of the morpheme. Furthermore, the converting 
section 120 receives the target-language sentence and recon 
structs the sentence so as to utiliZe the prototype and the 
part-of-speech of a morpheme and the dependency relation 
ship betWeen the morphemes, as feature information of the 
morpheme. The generating section 130 encodes the mor 
pheme of the source-language sentence and the target-lan 
guage sentence into a unique identi?cation number of the 
morpheme so as to be capable of effectively aligning Words 
from a pair of the source-language sentence and the target 
language sentence. The Word-syntax aligning module 140 
automatically aligns the Words and syntaxes by applying a 
previously held bilingual dictionary and algorithm for unsu 
pervised learning. The translation knoWledge acquiring mod 
ule 150 acquires the translation knoWledge based on the 
results of Word alignment and syntactic alignment. The trans 
lator 160 receives the sentence to be translated, automatically 
translates the sentence by using the acquired translation 
knoWledge, and outputs the result of the translation. 
[0028] FIG. 2 is a schematic diagram illustrating the Word 
syntax aligning module 140 according to the exemplary 
embodiment of the invention. 
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[0029] The word-syntax aligning module 140 includes a 
word aligning section 141, a post-processor 142 for post 
processing word alignment, and a word alignment-based syn 
tax aligning section 143. 
[0030] The word aligning section 141 aligns the words by 
means of the unsupervised learning and outputs a plurality of 
results of the word alignment using at least one of the surface 
type, the prototype, and the part-of-speech of the morpheme. 
By using the previously held bilingual dictionary, the post 
processor 142 modi?es an error of the word alignment that is 
output by the word aligning section 141. The word alignment 
based syntax aligning section 143 aligns the syntax by using 
the result of word alignment and the information on the 
dependency relationship between the syntaxes. 
[0031] FIG. 3 is a schematic diagram illustrating the trans 
lation knowledge acquiring module 150 according to the 
exemplary embodiment of the invention. 
[0032] The translation knowledge acquiring module 150 
includes an extractor 151 for extracting the translation knowl 
edge on the word and syntax, an extractor 152 for extracting 
the translation knowledge on a subcategory of a bilingual 
in?ected-word, an extractor 153 for extracting the translation 
knowledge on a bilingual sentence pattern, and a cluster 154 
of a bilingual word and syntax. 
[0033] The extractor 151 receives the result of the word/ 
syntax alignment, extracts the translation information on the 
words and syntaxes, and stores them in a database of a word/ 
syntax translating dictionary. The extractor 152 searches the 
in?ected word serving as a head word of the source-language 
sentence and forms a subcategory frame of the in?ected word 
by tracking the word/ syntax that depends on the in?ected 
word. After expressing the parallel-translation word/ syntax 
of the target language as a form of a feature structure, the 
extractor 152 extracts the translation knowledge on the sub 
category of the bilingual in?ected-word by connecting infor 
mation on the parallel -translation feature structure to the sub 
category frame of the in?ected word of the source language. 
Furthermore, the extractor 152 stores the extracted translation 
knowledge in a database for a translation pattern of the sub 
category of the in?ected word. The extractor 153 extracts the 
translation pattern with the sentence using an idiomatic 
expression and stores it in a database for a bilingual sentence 
pattern. The cluster 154 divides the extracted translation 
knowledge into groups having the same meaning and allows 
the extracted translation knowledge to be generaliZed. 
[0034] The method of constructing the translation knowl 
edge according to the exemplary embodiment of the invention 
will now be described in detail with reference to FIG. 4. FIG. 
4 is a ?owchart illustrating the method of constructing the 
translation knowledge according to the exemplary embodi 
ment of the invention. 

[0035] In the apparatus for constructing the translation 
knowledge according to the exemplary embodiment of the 
invention, the apparatus receives pairs of a source-language 
sentence and a target-language sentence and aligns the words 
and syntaxes of the source-language sentence and the target 
language sentence. Then, the apparatus extracts the transla 
tion knowledge from the results of the word and syntax align 
ment. 

[0036] First, the pairs of a source-language sentence and a 
target-language sentence are input into the apparatus for con 
structing the translation knowledge, the source-language sen 
tence and the target-language sentence being aligned by the 
sentence, respectively. The source language is input into the 
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translator using the translation knowledge, and the target 
language is output as a form of translation with respect to the 
source language from the translator using the translation 
knowledge. 
[0037] For example, in a case of constructing the transla 
tion knowledge using a translator that translates Korean into 
English or Chinese, Korean serves as the source language, 
and English or Chinese serves as the target language. After 
performing a morpheme analysis, a part-of-speech tagging, 
and a syntactic analysis, the source-language sentence and the 
target-language sentence are input. For example, when the 
source-language sentence is 

“?lElollki gomow Ml %o| é-gili’i?l-llil. 
(Transliteration: Gae-dan-ae-suh-tuhl-uh-jy-uh-suh-se-got 
i-gol-juhl-doi-ut-seub-ni-da; Translation: three places are 
fractured as result of falling off the stairs)” in Korean, an input 
type may be expressed as follows. 

[0038] 
[0039] é’giKTransliterationz gol-juhl-doi)[general 
verb]+ ‘21(Transliteration: ut)[pre-?nal ending of past tense]+ 
€rL~|E|'(Transliteration: seub-ni-da) [declarative ?nal-end 
ing] + [ending mark] 

[0040] M| — I"(Transliterationz 
(non-in?ected word)] + 

[0041] 0l|)k-||(Transliteration: i)[nominative-case particle] 
[0042] gouKTransliterationz tuhl-uh-jy)[general verb]+ 
OikKTransliteration: uh-suh)[subordinate connective-end 
ing] 
[0043] 
in?ected word)]+ 0[|)k-|(Transliteration: ae-suh)[adverbial 
case particle] 

[0044] When the target-language sentence is “I fell down 
the stairs and fractured my leg in three places.” in English, the 
input type is expressed as follows. As indicated below, the 
number of words/phrases of the dependency relation repre 
sents the number of words or phrases that are dependent upon 
each other. Furthermore, the number “—l” represents the 
in?ected word that is the head word of the sentence. For 
example, the number of word “2”, that is, the word “fell”, is 
causally dependent upon the number of word “6”, that is, the 
word “fractured”, and the word “fractured” is the head word. 
Accordingly, the number of the word/phrase of the depen 
dency relation is “—l”. In addition, a syntactic mark “NP” 
represents a noun phrase, the mark “VP” represents a verb 
phrase, the mark “PP” represents a preposition phrase, and 
the mark “S” represents a sentence. 

<Result of Korean Syntactic Analysis> 

se-got) [common noun 

74] EKTransliteration: Gae-dan) [common noun (non 

[0045] <Result of English Syntactic Analysis> 

Number of Number of 
word/ word/phrase of Syntactic surface type/ 
phrase dependency relation mark part-of-speech/prototype 

l 6 NP l/PRP/ i 
2 6 VP fell/VBP/fell 
3 2 VP down/RB/down 
4 2 NP the/DT/the stairs/NNS/stair 
5 6 VP and/CC/and 
6 —1 VP fractured/V BD/ fracture 
7 6 NP my/DT/my leg/NN/leg 
8 6 PP in/lN/in 



-continued 

Number of Number of 
Word/ Word/phrase of Syntactic surface type/ 
phrase dependency relation rnark part-of-speech/prototype 

9 8 NP three/CD/three 
places/NNS/place 

IO 6 S ././. 

[0046] The apparatus for constructing the translation 
knowledge converts the source-language sentence and the 
target-language sentence into the form expressed With syn 
tactic information (S410). The converting section 110 for 
converting the source-language sentence attaches the proto 
type, the part-of-speech, relative position information (B: the 
Word presenting at a starting point of the syntax, I: the Word 
presenting in the syntax, and O: the Word not constituting the 
syntax) in a base phrase, and syntactic information (N: noun 
phrase, V: verb phrase, P: prepositional phrase, and so on) to 
each morpheme of the source-language sentence. The above 
mentioned source-language sentence is converted as folloWs. 
Here, the symbol “eyNNF” denotes the common noun (non 
in?ected Word), the symbol “eyPOC” denotes the adverbial 
case particle, the symbol “eyVBB” denotes the common verb, 
and the symbol “eyEEG” denotes the subordinate connective 
ending. In addition, the symbol “eyPOA” denotes the nomi 
native-case particle, the symbol “eyERD” denotes the pre 
?nal ending of past tense, the symbol “eyEE ” denotes the 
declarative ?nal-ending, and the symbol “eySYA” denotes 
the ending mark. 
[0047] <Sentence Conversion: Expresses Part-of-Speech, 
Prototype, Position Information, Syntactic Information to 
Morpheme> 
[0048] 74]E+(Transliteration: Gae-dan) IeyNNFI 74lE+(Trans 
literation: Gae-dan) ||B-N| 
[0049] MIA-|(Transliteration: ae-suh) IeyPOCI MIA-|(Trans 
literation: ae-suh) ||O| 
[0050] Ego]7<|(Transliteration: tuhl-uh-jy) IeyVBBI 
go]x|(Transliteration: tuhl-uh-jy) ||B-V| 
[0051] O-IkKTransliteration: uh-suh) leyEEGl O-IkKTrans 
literation: uh-suh) ||O|3|eyNUC|3|unit|B-N| 

[0052] 'I'(Transliteration: got) IeyNNFI E-(Transliteration: 
got)|unit|I-N| 

[0053] 0|(Transliteration: i) IeyPOAI 0|(Transliteration: i) 
||O| 
[0054] g’giKTransliteration: gol-juhl-doi) IeyVBBI 
g’giKTransliteration: gol-juhl-doi) ||B-V| 
[0055] 2;!(Transliteration: ut) IeyERDI 2;!(Transliteration: 
ut) ||O| 
[0056] €r'-—|E|'(Transliteration: seub-ni-da) IeyEEAI 

[0058] The converting section 120 for converting the tar 
get-language sentence attaches the prototype, the part-of 
speech, the relative position information in the base phrase, 
and the syntactic information to each morpheme of the target 
language sentence. The above-mentioned target-language 
sentence is converted as folloWs. 

[0059] <Sentence Conversion: Expresses Part-of-Speech, 
Prototype, Position Information, Syntactic Information to 
Morpheme> 
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language having the prototype, the part-of-speech, and the 
syntactic information is recognized as a token that is a basic 
unit of the translation to be input into the Word-syntax align 
ing module 140. 
[0074] The generating section 130 for generating the bilin 
gual sentence map encodes the morpheme of the source lan 
guage and the target language into the unique identi?cation 
number of the morpheme so as to be capable of effectively 
aligning the Words (S420). That is, the morpheme for consti 
tuting the sentence is substituted by the unique identi?cation 
number. 
[0075] The Word aligning section 141 aligns the Words by 
means of the unsupervised learning (S430). 
[0076] After reconstructing the source-language sentence 
and the target-language sentence by using at least one of the 
surface type, the prototype, and the part-of-speech of the 
morpheme and generating pairs of a plurality of reconstructed 
sentences, the aligning section 141 searches the Words corre 
sponding to each other in the pairs of reconstructed source 
language sentence and the target-language sentence. Accord 
ingly, the Word aligning section 141 outputs a plurality of 
results of the Word alignment by using at least one of the 
surface type, the prototype, and the part-of-speech of the 
morpheme. 
[0077] TWo examples for reconstructing the above-men 
tioned source-language sentence and the target-language sen 
tence Will be described. One example is to reconstruct the 
source-language sentence and the target-language sentence 
by using only the surface type of the morpheme, and the other 
example is to reconstruct the source-language sentence and 
the target-language sentence by using both the surface type 
and the part-of-speech of the morpheme. Each of the recon 
structed results is as folloWs. 
[0078] <Reconstruct sentence by using only Surface Type 
of Morpheme> 

[0079] “74|El0'l|k| 22513 
7-‘: 0| 5-25 91 Q l-I I1l.(Transliteration: Gae-dan-ae 

suh-tuhl-uh-jy-uh-suh-se-got-i-gol-juhl-doi-ut-seub-ni-da; 
Translation: three places are fractured as result of falling off 
the stairs) 
[0080] I fell doWn the stairs and fractured my leg in three 
places. 
[0081] <Reconstruct Sentence by using Both Surface Type 
and Part-of-Speech of Morpheme> 

[0082] 71| El(Transliteration: Gae-dan)|eyNNF 
Oil k](Transliteration: ae-suh) | eyPOC lg 04 x |(Transliteration: 
tuhl-uh-jy)|eyVBB o-lkKTransliteration: uh-suh)|eyEEG 
3 IeyNUC “3(Transliteration: got) I eyNDA o | (Transliteration: 
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i) | eyPOA i’- Q 51(Transliteration: gol-j uhl-doi) | eyVBB 

2,1(Transliteration: ut)|eyERD ?L~|E|'(Transliteration: seub 
ni-da) | eyEEA. IeySYA 
[0083] IIPRP felllVBP downlRB thelDT stairslNNS 
andlCC fracturedlVBD mylDT leglNN inIIN threelCD 
places|NNS.|. 
[0084] As described above, in a pair of the source-language 
sentence and the target-language sentence reconstructed by 
using only the surface type, and in a pair of the source 
language sentence and the target-language sentence recon 
structed by using both the surface type and the part-of-speech 
of the morpheme, the words corresponding to each other in 
the source-language sentence and the target-language sen 
tence are searched by the unsupervised learning, respectively. 
Consequently, the results of the word alignment obtained by 
using the surface type and the result of the word alignment 
obtained by using both the surface type and the part-of-speech 
of the morpheme are output. 
[0085] The post-processor 142 modi?es the alignment 
error of the word aligning section 141 and post-processes the 
word alignment (S440). The post-processor 142 corrects the 
results of the word alignment by using the previously held 
bilingual dictionary. Moreover, the post-processor 142 deter 
mines a proper word alignment as a word alignment that is 
obtained by, with respect to the plurality of results of the word 
alignment, excluding the corrected word alignment results 
and taking an intersection set. The others are removed from 
the results of the word alignment. 
[0086] The bilingual dictionary to be used is composed of 
high-frequency words. Furthermore, the bilingual dictionary 
is previously constructed by an expert or in an automatic 
manner. At this time, errors of the bilingual dictionary are 
removed by a ?ltering process. All results of the word align 
ment are not corrected and post-processed, but two or more 
excellent results of the word alignment may be selectively 
corrected or post-processed. 
[0087] The word alignment-based syntax aligning section 
143 aligns the syntax by using the information on the depen 
dency relation of the source language and the result of the 
word alignment (S450). The syntax of the source language 
and the target language should each be continuous word 
sequences. In addition, the aligning section 143 performs 
mapping of the word sequence of the target language aligned 
with the source-language words and determines a boundary 
of the syntax by means of the dependency relationship 
between of the source-language words. 
[0088] The extractor 151 extracts the translation knowl 
edge on the word/ syntax by receiving the results of the word/ 
syntactic alignment by the word-syntax aligning module 140 
(S460).At this time, erroneous knowledge may be included in 
the extracted translation knowledge due to the alignment 
error. Accordingly, after ?ltering the extracted translation 
knowledge by using appearance frequency of the word and 
syntax and a statistic-veri?cation method, it is stored in the 
database of the word/ syntax translating dictionary. 
[0089] The extractor 152 automatically extracts the trans 
lation knowledge on the subcategory of the bilingual 
in?ected-word (S470). A process for extracting the transla 
tion knowledge on the subcategory of the bilingual in?ected 
word will now be described with reference to FIG. 5. FIG. 5 
is a view illustrating the process for extracting the translation 
knowledge on the subcategory of the bilingual in?ected 
word. 

Feb. 12, 2009 

[0090] First, the in?ected word serving as a head word is 
searched by using the information on the dependency rela 
tionship in the source-language sentence. The in?ected word 

is '5- E El ‘31 Q Li El. (Transliteration; gol-juhl-doi-ut- seub -ni 
da; Translation: fractured)” in FIG. 5: Next, the extractor 152 
forms the subcategory frame of the in?ected word by tracking 
the word/ syntax, which is dependently associated with the 
head word, in the source-language sentence. Referring to 

FIG. 5, “3-I-0|(Transliteration: se-got-i Translation: three 
places)” in Korean is a predicate-object dependency relation 
ship with respect to the in?ected word, and for example, 

'5- ’g EVE/1% l-l El. (Transliteration: gol-juhl-doi-ut- seub -ni 
da; Translation: fractured)” in Korean and 
“71l Emil/H :51 0] 7: |(Transliteration: Gae-dan-ae-suh-tuhl -uh-jy 
Translation: as result of falling off the stairs)” in Korean is the 
causal dependency relationship with respect to 

‘E- 7259112 Ll El- (Transliteration: gol-juhl-doi-ut-seub-ni 
da; Translation: fractured)” in Korean. Furthermore, the 
extractor 152 expresses as a form of the feature structure by 
searching the parallel -translation of each word and syntax in 
the aligned target-language sentence. Referring to FIG. 5, the 

parallel-translation of “3 -I- 0|(Transliteration: se-got-i)” in 
Korean is “my leg in three places” in English, and the parallel 
translation of "NF-MM g0] x|(Transliteration: Gae-dan-ae 
suh-tuhl-uh-jy)” in Korean is “I fell down the stairs” in 
English. The feature structure is composed of the arrange 
ment order of each word/ syntax in the sentence and the par 
allel-translation relationship between each word/ syntax and 
the subcategory of the in?ected word in the source language. 
In addition, ultimately, the extractor 152 stores the extracted 
translation knowledge in a database for translation pattern of 
the subcategory of the in?ected word by connecting the infor 
mation on the parallel-translation feature structure of the 
target language to the subcategory frame of the in?ected word 
in the source language. 

[0091] The extractor 153 extracts the translation knowl 
edge on the sentence pattern from the sentence using the 
idiomatic expression (S480). At this time, a key factor is to 
search the idiomatic expression. The extractor 153 statically 
analyZes fertility of the word/syntax in the target language 
with respect to each word/ syntax in the source language from 
the result of the word and syntax alignment. Furthermore, the 
extractor 153 extracts a pair of sentences including the word/ 
syntax having fertility of more than a mean distribution to 
store it in the database for the bilingual sentence pattern by 
extracting the translation knowledge on the sentence pattern 
from the pair of sentences. 

[0092] The cluster 154 divides the extracted translation 
knowledge into groups that are the same in meaning and 
allows the extracted translation knowledge to be generaliZed 
(S490). The cluster 154 is constituted, provided Korean syn 
taxes adopting the same English syntax as a parallel-transla 
tion have the same meaning. For example, when the parallel 
translation of “QOIEIE Hl%"7|(Transliteration: gal-ah-ta-neun 
bi-hang-gi)” in Korean is “transit ?ight” in English, and when 
the parallel-translation of “15.7515 HI§7I(Transliteration: yen 
gyul-pyun-bi-hang-gi)” in Korean is also “transit ?ight” in 
English, the cluster is constituted as a transit_?ight_class:{ 
“EQE Hl§7(Transliteration: gal-ah-ta-neun-bi-hang-gi), 
'i’i?? H|%7|(Transliteration: yen-gyul-pyun-bi-hang-gi)}. 
For this reason, the "QOIEIE H|%‘7|(Transliteration: gal-ah-ta 
neun-bi-hang-gi)” and "Pié? HIQ7|(Transliteration: yen-gyul 
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pyun-bi-hang-gi)” in Korean are recognized as Korean syntax 
having the same meaning, and these Korean syntaxes are 
substituted by a cluster name, Whereby the translation knoWl 
edge is generalized. 
[0093] The acquired translation knowledge is used in a 
pattem-based or statistics-based automatic translator 400 so 
as to generate the sentence in the target language from the 
sentence in the input source language. 
[0094] The exemplary embodiment of the invention is not 
necessarily embodied by only the above-described apparatus 
and/ or method, but can be embodied by, for example, a pro 
gram that achieves the function corresponding to the con?gu 
ration of the exemplary embodiment of the invention and a 
recording medium in Which the program is recorded. This 
Will be easily recogniZed from the above-described exem 
plary embodiment by those skilled in the related art. 
[0095] While this invention has been particularly described 
in connection With What is presently considered to be practi 
cal exemplary embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments, but, on 
the contrary, is intended to cover various modi?cations and 
equivalent arrangements included Within the spirit and scope 
of the appended claims. 
What is claimed is: 
1. A method of constructing translation knowledge, com 

prising: 
receiving a source-language sentence and a target-lan 

guage sentence corresponding to translation of the 
source-language sentence; 

converting the source-language sentence and the target 
language sentence into a form that is expressed With 
syntactic information; 

performing Word alignment and syntactic alignment of the 
converted source-language sentence and the converted 
target-language sentence; and 

extracting translation knoWledge on a subcategory of a 
bilingual in?ected-Word from results of the Word align 
ment and the syntactic alignment by using information 
on dependency relationship. 

2. The method of claim 1, further comprising substituting a 
morpheme constituting the converted source-language sen 
tence and the target-language sentence by a unique identi? 
cation number of the morpheme, 

Wherein the performing is to perform the Word alignment 
and the syntactic alignment of the source-language sen 
tence and the target-language sentence substituted by 
the unique identi?cation number of the morpheme. 

3. The method of claim 1, further comprising: 
extracting translation knoWledge on Words and syntaxes 

from the results of the Word alignment and the syntactic 
alignment; and 

extracting translation knoWledge on a bilingual sentence 
pattern from the results of the Word alignment and the 
syntactic alignment. 

4. The method of claim 3, Wherein the extracting of the 
translation knoWledge on the bilingual sentence pattern com 
prises: 

statically analyZing fertility of a Word and syntax in a target 
language With respect to each Word and syntax in a 
source language from the results of the Word alignment 
and the syntactic alignment; and 

extracting the translation knoWledge on the bilingual sen 
tence pattern from pairs of a source-language sentence 
and a target-language sentence including Words and syn 
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taxes having fertility of more than a mean distribution 
and storing the extracted translation knoWledge. 

5. The method of claim 1, Wherein the source-language 
sentence and target-language sentence are input by perform 
ing morpheme analysis, par‘t-of-speech tagging, and syntactic 
analysis. 

6. The method of claim 1, Wherein the converting com 
prises: 

attaching a prototype, a par‘t-of-speech of a morpheme, and 
relative position information and syntactic information 
of the morpheme in a base phrase to each morpheme of 
the source-language sentence; and 

attaching a prototype, a par‘t-of-speech of a morpheme, and 
relative position information and syntactic information 
of the morpheme in a base phrase to each morpheme of 
the target-language sentence. 

7. The method of claim 1, Wherein the performing includes: 
reconstructing the converted source-language sentence 

and the converted target-language sentence by using at 
least one of a surface type, a prototype, and a part-of 
speech of a morpheme, and generating pairs of a plural 
ity of reconstructed sentences; 

outputting a plurality of results of the Word alignment by 
searching Words corresponding to each other in the 
source-language sentence and the target-language sen 
tence With respect to the pairs of the plurality of recon 
structed sentences; 

correcting the results of the Word alignment by using a 
previously held bilingual dictionary; 

post-processing that determines a proper Word alignment 
as a Word alignment that is obtained by, With respect to 
the plurality of results of the Word alignment, excluding 
the corrected Word alignment results and taking an inter 
section set; and 

performing the syntactic alignment by using the result of 
the proper Word alignment and information on depen 
dency relationship of the source language. 

8. The method of claim 1, Wherein the extracting includes: 
searching an in?ected Word serving as a head Word by 

using the information on the dependency relationship in 
the source-language sentence; 

forming a subcategory frame of the in?ected Word by 
tracking a Word and syntax that depends on the in?ected 
Word; 

searching parallel-translation of each Word and syntax of 
the source-language sentence in the target-language sen 
tence; and 

extracting translation knoWledge on the subcategory of the 
in?ected Word by connecting the parallel-translation of 
the Word and syntax to the subcategory frame of the 
in?ected Word. 

9. The method of claim 8, Wherein the parallel-translation 
of the Word and syntax is expressed as a form of feature 
structure. 

10. An apparatus for constructing translation knoWledge, 
comprising: 

a converting section that converts a source-language sen 
tence and a target-language sentence by receiving the 
source-language sentence and the target-language sen 
tence corresponding to the source-language sentence 
and attaching a prototype, a par‘t-of-speech, relative 
position information, and syntactic information in a base 
phrase to each morpheme of the source-language sen 
tence and the target-language sentence; 
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a word-syntax aligning module that aligns words and syn 
taxes by applying a previously held bilingual dictionary 
and an algorithm for unsupervised learning; and 

a translation knowledge acquiring module that acquires 
translation knowledge on a word and syntax, translation 
knowledge on a subcategory of a bilingual in?ected 
word, and translation knowledge on a bilingual sentence 
pattern based on results of syntactic alignment by the 
word-syntax aligning module. 

11. The apparatus of claim 10, wherein the source-lan 
guage sentence and target-language sentence are input by 
performing morpheme analysis, part-of-speech tagging, and 
syntactic analysis. 

12. The apparatus of claim 10, further comprising a gen 
erating section for generating a bilingual sentence map, 
which substitutes a morpheme constituting the converted 
source-language sentence and target-language sentence by a 
unique identi?cation number of the morpheme. 

13. The apparatus of claim 10, wherein the word-syntax 
aligning section comprises: 

a word aligning section that outputs a plurality of results of 
the word alignment by searching words corresponding 
to each other in the source-language sentence and the 
target-language sentence with respect to the pairs of the 
plurality of reconstructed sentences, after reconstructing 
the converted source-language sentence and target-lan 
guage sentence by using at least one of a surface type, a 
prototype, and a part-of-speech of a morpheme, and 
generating pairs of a plurality of reconstructed sen 
tences; 

a post-processor for post-processing the word alignment, 
which corrects the results of the word alignment by 
using the previously held bilingual dictionary and that 
determines a proper word alignment as a word align 
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ment that is obtained by, with respect to the plurality of 
results of the word alignment, excluding the corrected 
word alignment results and taking an intersection set; 
and 

a syntax aligning section that performs the syntactic align 
ment by using the result of the proper word alignment 
and information on dependency relationship between 
the syntaxes. 

14. The apparatus of claim 10, wherein the translation 
knowledge acquiring module comprises: 

an extractor for extracting translation knowledge of words 
and syntaxes, which receives the results of the word and 
syntactic alignment, extracts translation information on 
the words and syntaxes, and stores the extracted trans 
lation information; 

an extractor for extracting translation knowledge on a sub 
category of a bilingual in?ected-word, which searches 
an in?ected word serving as a head word by using infor 
mation on dependency relationship in the source-lan 
guage sentence, searches parallel-translation of each 
word and syntax of the source-language sentence in the 
target-language sentence after forming a subcategory 
frame of the in?ected word by tracking a word and 
syntax that depends on the in?ected word, and extracts 
the translation knowledge on the subcategory of the 
in?ected word by connecting the parallel-translation of 
the word and syntax to the subcategory frame of the 
in?ected word; and 

an extractor for extracting translation knowledge of a sub 
category of a bilingual sentence pattern, which extracts 
a translation pattern with a sentence using an idiomatic 
expression and stores the extracted translation pattern. 

* * * * * 


